The paper introduces the various improvements implemented on buses in an eastern coastal city in Malaysia. Public buses in Malaysia, in general, and Kuantan, in particular, have been facing many challenges, including dwindling number of passengers and high costs of fleet maintenance. The research focused on the passengers' perspective of the new provision of bus services from the aspects of frequency, affordability, safety and security as well as comfort and convenience, all being sustainable public transport indicators adopted by Malaysia. Satisfaction with the current patronage and future aspiration were also evaluated against several quality measures of these buses and the waiting facilities. In ensuring the provision was sustainable, the company operating the bus services has also introduced disabledfriendly ramps for universal accessibility and on-board static and variable message signage and graphical presentation of bus routes and bus stops. Responses have been mixed on these value-added services. The research found that some socio-demographic and trip characteristics indeed influenced the current satisfaction levels, perceived services sustainability and passengers' expectation of future services. Improvements, hence, have been recommended to the bus operators and discussion with the management of the company has been undertaken to ensure future sustainability of Rapid Kuantan bus services.
Introduction
One pre-requisite to sustainability is the management of travel and trip makings. For sustainability to be realized, growth of cities and towns must be accompanied by a corresponding growth in accessibility and mobility. In the past decade, the Malaysian population grew almost 2 percent per annum [1] with expansions of a city or urban boundaries doubling this rate [2] . Similarly, vehicles registered have increased almost 6 percent annually (annual average of 1.3 million new registrations, with a total of 23.7 million registered vehicles per 29 million population in 2013) [3] . In light of these unsustainable trends and patterns of mobility, the Malaysian government through various economic transformation packages including the (i) Vision 2020, (ii) the Malaysia Five Year Plan, (iii) National Key Results Areas (NKRA) and (iv) Government Transformation Programs (GTPs) has propagated the reversing of the public transportation images and annual dwindling patronage [4] , [5] . Various improvements have been implemented onto city and rural bus systems, including a program undertaken recently by the city of Kuantan, located in Pahang, an eastern coastal state of the Peninsula.
Based on the Malaysian Ministry of Transport statistics [6] , there existed some 62,672 buses registered in Malaysia, with 4,594 operating in the state of Pahang until 31 st December 2013. Many transformation programmes were carried out to enhance the bus system in Kuantan. For instance, the Rapid Kuantan system, a set of new bus fleets traversing main landuse activity centres, penetrating a few central business districts. The objectives of new operating system were to recapture the lost patronage and attracting the prospective passengers in the city of Kuantan. After Rapid Kuantan's first two years of introduction, there lied an opportunity to assess the effectiveness of the system and this paper reports the major analysis of the assessment exercise.
Study Objectives
i. To explore the new provision of Rapid Kuantan bus services, system and operation ii. To ascertain the passengers' perspective of the new provision of bus services in Kuantan iii. To determine bus passengers' level of satisfaction of the new bus service of Rapid Kuantan
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Bus services in Malaysia
In Malaysia, there are five major bus systems, each with its own respective function and purpose. These are stage bus system (intra-city), minibus system, express bus system (interstate, intercity), school and factory workers' bus system and feeder bus system [7] . Bus services in Malaysia comprise various forms of fleets, management and operations, scheduling, routing, stops and terminal, boarding and alighting facilities, fare and ticketing and passenger information systems [8] .
Supply of buses is normally through either two ownerships or operative types. Some of the bus systems are quasi-government owned at the federal or state or even municipality levels, while the remainders are private operators, either wholly or leased to another operating company. In Peninsular Malaysia, the legislations related to public buses, in particular, stages buses have bestowed powers of, planning, developing, licensing, regulating and monitoring, execution and upgrading of the supply systems upon Suruhanjaya Pengangkutan Awam Darat (SPAD) or Land Public Transport Commission [9] . It is perceived that under this manner of governance, stage buses systems would be more effective, efficient and accountable to the general population who partially subsidise these operations.
Contemporary research has propagated that there is a lack of case study research on bus operation and its services sustainability in Malaysia. There is also a limited amount of studies on quantified indicators measuring the sustainability levels. Similarly, South East Asian study of the relationships between bus services characteristics or features and passengers' satisfaction levels have been scantily found in the available literature [10] , [11] . A case study of a Malaysia city, with a typical set of issues and problems is considered useful to illustrate the sustainability assessment. Several contemporary literature has propagated the use of the following variables to assess the services sustainability levels: the number of operators, the number of the bus fleet, the route coverage of various bus operations, the percentage of main landuse activity points covered by designated routes, the bus speed and schedules/route adherence, the passenger load factors as well as the services duration and time period of service provision [12] - [14] . However, detailed and focused studies such as proposed were almost non-existence and further evaluation of urban public buses have become difficult and sparse.
Passenger Satisfaction
An excellent public bus service is important to support economic growth, a growing population, and an expanding of urban or rural activities [15] . The current bus systems adopted by many towns and cities, especially those in Malaysia, are not fully equipped to address the needs of the settlement forms, and socio-demographic and trip characteristics of the good urbanization process [8] , [16] . These systems have portrayed a bad image on the overall connectivity and mobility in the urban or rural areas of Malaysia [5] . Hence, it is a acute need devoir for the transport stakeholders in Malaysia to ensure the availability of resources in providing effective and efficient public transport system.
A public bus service should provide a good accessibility that leads to a reliable, safe, and convenient transportation system [17] . In reality, however, if the quality of services is poor and unreliable, the public bus services tend to contribute to the worsening of the transportation system. There are a number of issues relating to public bus services such as the limitation of facilities, inconvenience fleet, the use of low quality of public bus facilities and interchanges, dispatching low passenger trips and long waiting time [18] . Hence, in order to facilitate high quality delivery of existing bus services, some measures should be imposed to examine the current performance of bus system [19] - [21] .
Passengers' satisfaction survey is a tool to measure the performance and quality of bus service that sequentially useful as a benchmark or indicator to enhance the efficiency and effectiveness of bus service delivery and operations [22] , [23] . It also defined as a judgment from the passengers that relates to the pleasurable level of consumption [24] .
In normal practice of passengers' satisfaction level survey, attributes such as waiting time, reliability, service information, comfort, travel time, convinience, safety, security, affordability and frequency of service are assessed [24] , [25] . It is the key component in measuring the bus services from the view of passenger [26] .
Based on the two problem statements, this paper poses two main research questions. First, what are the stage bus levels of services in Kuantan from both the perspective of operators and users?. Second, how best can the existing Kuantan bus systems be improved in the short and medium terms so as to increase patronage for achieving the national transport sustainability target of 60:40 modal split favouring public transportation by the year 2020?.
Research Methodology
Two methods: survey and interview, were utilised for this research. The study employed survey questionnaire method for capturing the primary data related to passenger satisfaction levels and future intention of the repeat user. These two aspects have been adopted as sustainability indicators for Malaysian public transport sustainability levels. The unit of analysis for satisfaction survey was the bus rider, selected as a respondent when encountered by the enumerators. Convenience sampling technique was deemed most suited for this study due to the nature of moving vehicles within the specific distance, routes and speed driven by the drivers. Meanwhile, secondary data were sourced from interview sessions and published materials by the bus operators.
On-board Transit Survey (Face to Face Intercept Survey)
The survey was conducted from 8 th April 2014 to 13 th June 2014 for 13 routes of Rapid Kuantan bus services. On-board intercept face to face questionnaire survey has been utilised to capture the passengers demographic and travel characteristic. Face to face intercept survey ensured the comfort of passengers without compromising the limitation that was experienced by the enumerators to ask questions. Additionally, mobility and ease with which the enumerators move on board the buses and approach the prospective riders can also be maximised. Thus, sampling strategy may caused passengers seated or standing near, next to, behind, in front or beside the enumerators to have higher selection chances, when and if, a crash load of passengers' boarding reached maximum level or beyond the tolerable threshold.
Respondents
Using the convenience sampling technique, a minimum of 100 respondents with generic and homogeneous public bus users characteristic were selected to represent Rapid Kuantan bus passengers. Target respondent was on-board passengers in the range age of 13 to above 50 years old with common travel behaviour of routinely commuting using a public bus service 13. An optimal 200 survey forms were distributed. However, after data cleaning, only 130 survey forms were analysed for generalisation purposes.
Questionnaire
Respondent's socio-demographics were asked to the respondents who were accessible and volunteered to provide feedbacks during the on-board survey. Systematic coding were applied and filled up by the enumerators appointed. The questionnaire is categorized into four (4) sections:
i. Section A consisted of questions regarding respondent's socio-demographics. ii. Section B posed questions about the trips characteristic, and the level of satisfaction with current bus services based on selected sustainability indicators. iii. Section C focused on the willingness to pay more expensive bus ticket and aspiration. iv. Section D captured the data on suggestions to improve the current bus service.
Interview
To obtain information on bus service details and a route network, the study also conducted a few interview sessions with the managers, operators and bus drivers.
Case Study of Kuantan, Pahang
Kuantan (Figures 1 and 2) , is the capital city of Pahang, with a population of 600,000 1 and a size of 324km 2 . The city was selected as a case study because it:
• Represented an urban area in the eastern part of Peninsular Malaysia • Has a public transport which was under the initiatives of Government Transformation Programmes (GTPs) • Has recently being introduced to the Rapid Kuantan system with a set of new bus fleets and new operating system aimed at recapturing the lost patronage and attracting the prospective passengers. 
Data Analyses and Discussions
Passengers' satisfaction and future intents
Beginning its services on December 2012, Rapid Kuantan has been operated by the Prasarana Group (a government linked public company, specializing in consolidating major city bus services). The first 3 routes of bus services (refer 0Table 2) are: At the early stage of its operation, Rapid Kuantan deployed 32 buses that were installed with the air conditioning system, GPS and being ergonomic to disabled passenger (with provision of space for standard wheelchair, a boarding device to enable wheelchair users to get on and off, priority seats, handrails, color contrast and easy bell pushes). Details on the operation plan, management and staff recruitment are described in the Table 3 . Passengers' satisfaction and future intention of repeat use were two important measures, indicating sustainability of a bus services. In general, passengers' satisfaction was a judgment on level of service made on the basis of a specific service encountered. In the case of Rapid Kuantan bus services, it was important to assess the passengers' satisfaction and aspiration after the full services and more routes had been in place. It was based on these two measurements that this study assessed the bus operation capacity to sustain existing and prospective passengers of Kuantan's public buses.
Passenger Survey Analysis
From the survey of 130 forms completed, both descriptive and inferential analyses have been carried out. Some 48.5% of passengers surveyed were females, indicating that buses attracted mainly female passengers because female were captive riders, most not owning a vehicle or having an access to alternative modes of transport (Table 4 ). The age group of the respondents was classified into four categories; schooling age (40.8%), college student and young working group (48.5%), mature working group (8.5%) and elderly (2.3%). More than 80% of the respondents were from the age group of 13-28 old, indicating the captive riders may be in the form of school children, college and university student and young working group who did not have immediate access to private car or must use public transportation to travel (Table 4) . Initially, crosstabulation analysis did not show much satisfaction difference between different age group, ethnic and gender upon bus service, frequency, effectiveness and efficiency, punctuality, aspiration on fare rate and willingness to pay. However, tests of correlation further inspected that there existed a significant difference among various ethnics when expressing aspiration towards punctuality of bus services (p = 0.009) and within age groups in willingness to pay and bus frequency (p = .034, p = 0.011 respectively). Table 6 shows the correlation of willingness to pay, aspiration on fare rate, and age. Further, in Table 6 , it can be seen that willingness to pay correlated with aspiration on more affordable fare rates and age group (p = 0.020 and p = 0.026 respectively). This implied that that willingness to pay for more expensive fare rate was highly correlated with the aspiration and age group of respondents.
Higher (73.2%) level of passengers' satisfaction and perception (Table 7) on the current Rapid Kuantan bus service can be also be generalized. In other words, indicators expressed have received positively as direction towards public transport sustainability by Kuantan's population who had experienced upgrading and improvement of bus services since the previous couple of years. Whilst Kuantan is a unique case study for the global generalisation, it has every feature of developing cities' buses characteristics, making it possible for this research to extend its assessment to other bus services in the ASEAN region, using the same methodologies. In sustaining the existing passengers, various suggestions have been forwarded by the passengers surveyed ( Table 8 ). The highest ranked was the maintenance of bus condition (46.92%). This result has high validity and reliability because respondents were travelling on the bus service for more than 1hours journeys and indeed, the condition of bus influenced the level of sustainability, i.e. latent variables of comfort and satisfaction. The second highest ranked was adding more seating (19.23%). The respondents perceived that more seating should be provided as the number of passengers during peak hours was high. The third was the frequency of the bus (16.92%). This improvement was important because, in general, the greater increase in passenger numbers would be followed by an increase in the service frequency. Riders also responded that for buses to capture more passengers, the following improvements have to be made within the next couple of years:
i. Improvements in driver attitude towards passengers (6.15%) ii. Improvements in information system and electronic card system (3.08%) iii. Punctuality (3.08%) iv. Wifi installation in bus vehicle (3.08%) v. Safety aspect (1.54%)
In addition, the research has also conducted convenience sampling test of aspiration of non-users. At terminal and bus stops, some passers by and prospective users have also been probed to provide scenarios which would attract them to use the buses in the future as an alternative to the current transport mode they were using. They preferred that buses would be modern and futuristic in exterior with Real Time Passenger Information System (RTPIS) provision. The responses indicated that current Rapid Kuantan have to improve its bus services in order to capture more ridership and to sustain its services in the longer term. It also indicated the public bus service demand in Kuantan was realisitically high.
Bus operators, managers and drivers were in the opine that the followings were essential to sustain existing and capture prospective passengers of Rapid Kuantan. First was to provide air conditioning system within the vehicles, clean interior and better Real Time Passenger Information System (RTPIS). Indeed, some 46.92% of respondents aspired for a better maintenance of bus condition for. Second was to install the electronic card fare payment system in the bus vehicles. The suggestion was purposely designed to increase and improve the travel time, headways and passenger satisfaction during boarding time.
Finally, the recent technology applied in the bus vehicle included latest GPS, CCTV, Real Time Passenger Information System (RTPIS) and more ergonomic design for all types of users will increase the efficiency and effectiveness of the bus service. These have been the main attraction of the new bus system in Kuantan. This bus new attraction and image building will improve the public transport system of the city and capture more numbers of ridership in the future.
Conclusion
This research on measures of sustaining existing and capturing prospective passengers of urban buses in Kuantan has achieved the set objectives of exploring the bus services system and operation, ascertaining the passengers' perspective and determining the level of satisfaction with the new bus services provided by Rapid Kuantan.
From the analysis of both the survey and interviews, it was found that the early Rapid Kuantan bus service was comparatively good, when compared to those of developing cities. Indicators of sustainable public transport in developing cities such as Kuantan may differ from the rest of global megacities. However, many improvement aspects may increase the level of service and capture more prospective passengers such as the more frequent maintenance of bus condition, increased bus frequency, seating provision and better driver attitude. Based on the findings too, it can be generalized that captive riders included female passengers, schooling and young working groups who did not have immediate access to private car or must use public transportation to travel, may turn out to be saviours of dying public transportation services.
For buses to maintain its current passenger loads or even increase the patronage, it is essential that the proposed improvements be implemented in the coming two years. Kuantan bus systems are typical to many other developing cities' urban bus systems. Hence, this suggested initiative and improvement programmes for buses can be transferred and applied to cities such as Ipoh, Georgetown and Klang Valley or even ASEAN cities.
It is the goal of the Malaysian government transformation programmes to achieve a 60:40 modal split favouring public transportation by the year 2020. It is, hence, recommended that the outlined programmes for buses improvement be promoted in a timely manner for such target to be achieved in 6 years to come. This research has therefore presented the overarching findings and farreaching way forwards for urban buses in Malaysia, in general and Kuantan specifically. Lessons to be learned from this study can be concluded as the demand on public bus service is high, yet the current service has many aspects to improve in achieving the high level of service and sustainable system.
